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Prikladnaia gazovaia dinamik 
dtiaare. a3 pod red. S.A, Khristianovicha. Moskva, 1948, 1,5 Py 


Bibliography: p. 1h). 
Title tr.: Applied gas dynamics. 


QA930.K5 


SO: ane Science and Aviation in the “oviet Union, 


Library of Congress, 
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KHRISTIANOVICH, S. A. 


Gaon icieatiote ‘Aerodymnice 


entific Heritage of N. Ye. rakavakly,* Acad 
8. ye Khristianovich ;' 


"Ig Ak Nauk SSSR, Otdel Tekh Nauk" No 8, 
pp 1137-1151 


P Report » delivered 19 Mar 51 at meeting dedicated 

{. to’ 30th anniversary of N. Ye. Zhukovskiy's death, 
“reviews latest 7-vol publication of scientist's 
‘complete works in hydraulics, theory of machines 
and mechanisms, theoretical and applied mechanics, - 
“gerodynamics, etc.. Bibliography 1 lists 68 titles, 
rapetly Cemonnty vorks . - 
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ROMANENKO, S.V.; KHRISTIANOVICH, 5.a., akademik, 


Flow of viscous guses in cylindric tubes in the presence of convective heat 
exchange. Dokl.AN SSSR 91 no.6:1289-1292 Ag '53, (MERa 6:8) 


1. Akademiya nauk SSSR (for Khristianovich). 
(Fluid mechanics) (Heat~-Convect ion) 
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NAB, Drakovekii"s scientific heritage. Trudy po ist.tekh. no.4:3-25 
154, (MERA 7:9) 
(Zhukovskii, Nikolai Rgorovich, 1847-1921) 
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KARISTIANOVICH, S.Aes ZHELTOV, Yu.P. 
ana neetaeranienednnntinen tame ia Tt 
{Yornation of vertical fractures 
by means of a highly visc 
liquid] Obrasevanie vertikal'nykh treshchiz pri ocemoshchi eehent 
viaskei shidkosti: doklady na IV Meshdunarodaen neftianon kon- 
&resse v Rime. Moskva, Isd-vo Akad. nauk SSSR, 1955. 33 p 
(Petroleum engineering) (MERA 8:9) 
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~ yssR/Gaeteey - Petroleum A Hiei es P7 FD=2780--- 


Card 1/1 Pub 41 - 1/16 

Author : Zheltov, Yu. P. and Khristisnovich , ‘ As; Moscow 

Title : Hydraulic rupture of oil bearing strata 

Periodical : Izv. AN SSSR, Otd. Tekh, Nauk 5, 3-41, May 1955 

Abstract : Studies the hydraulic rupture of oil bearing strata. Since 


there is a lack of experimental data the investigation was 
based on many hypotheses and suppositions. Presents infor- 
mation on rock pressures, horizontal fissures, faults and 
effect of wedges. Concludes that pressure, which must al- 
ways be exerted on the rupturing fluid for the formation of 
a horizontal fissure is dependent upon the differential be- 
tween the local rock pressures near the well and that of the 
strata pressures. The size of the horizontal fissures de- 
pends on rock pressure and the position, stability and pro- 
ductivene3s of the clay layer. Faults on the other hand, are 
formed by the rupture of the filtering fluids and when the 
angular rock pressure is smaller than their vertical pressure. 
Drawings, graphs and formulae. Eight references, 7 USSR 


Institution 


oo 


Ingtitute of Petroleum, Academy of Sciences USSR. 


Submitted 


April 5, 1955 
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KHL Se Oe HE. mE denik; tvetstvennyy red.; 
B.S,, akademik; KHRISTLANOVIGH, S.A akadenik; o ; 
smh ‘VM.,: cred izdatel stva;, ‘PAVLOVSELY, A.A., tekhn.red. 


(Gas turbine inetallations; gas turbines] Gazoturbinnye ustanovki 


6. 
(gazovye turbiny). Moskva, Isd-vo Akad. nauk SSSR, ee = 


(Gas turbines) 
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ee a er oe (Méskva); RYABININ, A.G. (Moskva); KHRISPIANOVICH, S.A. (Moskva). 
: PT SEN tinal, ts 50 


Boi * 


The reflection plane shock wave in water from a free surface. Prikl. 
mat.imekh.20 n0.4:532-544 Jiakg '56. (MLEA 10:2) 
(Shock waves) ; 
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KHRISTIAHOVICH, S.A. (Moskva) 


The shock wave at considerable distance from the site of detonation. 
Prikl. mat. 1 nekh. 20 no.5:599-605 8-0 '56. (MLRA 1043) 
(Shock waves) 
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"In the Path of Our Glorious Predecessors," The Svoiet Artificial Farth 
Satellite, 1957, p. 32 
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KHRISTIANOVICH, S.A.; ZHELTOV, Yu.P.; BARENBLAM?, G.I. 


Mechaniem of hydraulic fracturing of formations. Neft .khoz. 
35 no.l:44-53 Ja '57, (MLRA 10:2) 


(041 wells) (Petroleum engineering) 
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~ RARISTIANGVICH, < A. 


AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/3 


None given 26~12-32/49 


Anniversary Celebration Meeting of the Ak, USSR (Yubileynaya 
sessiya Akademii nauk SsspR) 


Priroda, 1957, No 12, pp 107~111 (USSR) 


On 1 November 1957, the USSR Academy of Sciences held a cel- 
ebration meeting in the Moskva State University on the oc- 


Academician K.Y. Ostrovityanov in his Opening speech "Triumph 
of Lenin's theory of the socialist revolution" pointed out the 


Academician A.N. Nesmeyanov, President of the AN, USSR tola 
the audience about the achievements of science under the guid- 


area of 1,100 ha for the construction of 13 scientific research 
institutes. The Institute of Mathematics with a computing 
center which will be equipped with 4 high-speed electronic 
machines to cover the needs of industry and scientific establish- 
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Anniversary Celebration Meeting of the AN, USSR 26-12-352/49 


ments, The institute will be headed by Academician S.L. Sobo- 
lev. The main task of the Institute of Physics will be the 


Mathematical Sciences G.I. Budker. The Institute of Thermo- 
physics will work On: problems of the utilization of atomic 


power stations, its director will be I.I. Novikov, Doctor of 
Technical Sciences, The Institute of Chemical Kinetics and 
Combustion will be headed by A.A. Koval'skiy, Doctor of Chemic- 
al Sciences, The Siberian branch will also Open an Institute 
for Inorganic Chemistry whose main task will be the handling 
of problems concerning the chemical Properties of elements 
connected with the release of nuclear power. Doctor of Chemic- 
al Sciences A.y. Nikolayev was appointed director of this in- 


Correspondent of the AN of the Ukrainian SSR, K.B. Karandeyey, 
Academician M.A. Lavrent'yev was appointed director of the 
Siberian Institute of Hydrodynamics. An important part is re- 
served for the Institute of Theoretical and Applied Mechanics 
Card 2/3 with Academician S.A, Khristianovich as cirector. The In- 
oat sttanovich 


20020-3" 
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Anniversary Celebration Meeting of the AN, USSR 26-12-32/49 
? Stitute of Geology and Geophysics will be headed by Member- 
Correspondent of the AN, USSR, A.A. Trofimuk. The Institute 

. of Cytology and Genetics will handle the problems of chemical 


iples of it. Member-Correspondent of the AN, USSR, N.P. Dubi- 
nin was appointed director. The Institute of Experimental Bio- 
logy and Medicine will be headed by E.N. Meshalkin, Doctor of 


Siberia, which will also comprise an entire settlement for the 
scientists and their families, with schools, hotels, etc. In 


the development of modern scientific instruments. Academician 
P.L. Kapitsa mentioned three facts which in his opinion will 
ensure the success of the Sibirian branch of the AN, USSR. 
They are: the enthusiasm of the young Soviet scientists, ex- 
cellent equipment of the research establishments and good liv- 
ing conditions for ali scientific workers, 
There is one Slavig (Russian) reference. 

AVAILABLE: Library of Congress 
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RYZHOV, 0.S.; KHRISTIANOVICH, S.A. (Moskva) 


Nonlinear reflection of weak shock waves. Prikl mgt 
R0.5:586-599 5-0 158, a ane 
(Shock waves) : 
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n 
Theoretical Principles of Hydraulic Fracturin 


Report submitted at the 


2HELTOV, XY. P 


g of 04] Strata,® 
Fart 


5 June 1959. New Yor, tek World Petroleun Congress, 30 May — 


gost reed pe eres 


REG Tees Rane RS UC Al 


+» BARENBLAT, G. I., and MAKSIMOVICH, G. x, 
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"Me 
chanical Problems Concerning Fracturing of Oil-Bearing Strate." 


report presented at the First All-Unio 


Mechanics, Moscow, 27 Jan ~ Moire igeo. Congress on Theoretical and Applied 


Rain eta nba 
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KHRISTIANOVICH, S.A. (Novosibirsk) RYZHOV, 0.8. (Moscow) GRIB, A.A (Leningr a) 
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"Short Wave Theory* 


report presented at the First - 
Mechanics, Moscow, 27 Jan - 3 ee bess Congress on Theoretical and seplied 
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0.1410 et ies 
1h, diye Desi fosnk /010/013/056 
AUTHORS : Grib, A.A. Ryzhov, 0.8, and Khriatianovich, S.A. 
athe Theory of short waves ea ee ae 
PERIODICAL: Referativnyy zhurnal. Mekhanika, no, 10, 1961, 28-29, 


abstract 10 B1L55 (Zh. : 2 
1960, no, 1, rede (Prikl. mekhan. i tekhn. fiz, 


ca 
sari eta pete pula eo ae rainltte, equations for dimension- 
auN eles ee paces re ow not explicitly dependent on time 

1 e 0 + flows are considered. The di nti 
equation defining the position of the shock front is petucsay Were 
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Theory of short waves 


31281 
S/124 61/000/010/013/056 
D251/0301 


the help of this equation, and making use also of the integrals of 


the short-wave equations, th 
explosive wave, Comparison 
those calculated by computer 
help of short-wave theory, t 
waves from a fixed wall and 
assumed that the angle of in 
ter's note: Complete transla 


Card 2/2 
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of the epures thus constructed with 
gives satisfactory results. With the 
he problems of the reflection of shock- 
from a free surface are solved. It is 
cidence of the wave is small. Z Abstrac- 
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KHRISTIANOVICH, S.A, 


Ot eect 


Studying 

u the hydraulic fracturing me ha 

razrab.e gore iskop. 2:159.165 1606 Saesete euae Barents 
(041 wells—Hydraulic fracturing) 


i. 
Sirians TOAD Sort 
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BITSADZE, A.V. red.; VEKUA, I.N., red.3 KUDRYAVISEV, L.D.. red.: 
MIGIRENKO, @.S., red. sRABOTNOV, Yu.N., red.j KERISTTANOVICH 
SrAvy red.; ALEKSANDROVSKIY, B.M., red.; NAZARYANTS, T.¥. 
red.; VYALYKH, A.M., tekhm, red.; LOKSHINA, 0.A., tekhn. ced. 


[Some problems in mathematic 

8 and mechanics] Nekotorye pro- 
blemy matematiki 4 me e Novosibirsk, Izd-vo Sibireke ° 
otdenie AN SSSR, 1961. 265 p. (MIRA 15:2 


1. Akademiya nauk SSSR. Sibirskoye otdeleniye. 
(Mathematics) (Mechanics) 
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LAVRENT 'YEY, MA., otv.red,: MIKHAYLOY, .6.X. 


es Teds; BITSADZR, 4.¥., 


red.; VEXUA, I,N,, red.; DZHANKLIDZz, G.Yu., red.: LUR'YR, A.1., 
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189=19 : 
TEXTS A. A, Dorodnitsyn was born on December 251940 in the district ' = 
Tula. In 1931 he finished the study at the Mining Fuculty of the —_— 
Petroleum Institute Groznyy. Since 1955 he worked-‘in the Glavnaya 


Leningrad under the leading of J. A. Kibel: (school of N. Ye, Kochin). 
In 1939° =~ candidate of ‘physical~mathematical sciences..- Since 1941 he 
was in the Tsentral ‘nyy aerogidrodinamicheskiy institut imeri N. Ye, 
Zhukovskogo (Central Aerohydrodynamic Institute imeni N. Ye. 
Zhukovskiy). In 1942 =~ Doctor dissertation "Boundary layer in & com- 
pressible gas", In 1953 .. member of the Academy of Sciences: of the 
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Very wide atmospheric showers were studied at 3860 m. using a 
method proposed by Skobel'tsyn and Zatsepin (Doklady Akad. Nauk. 
S.5.S.R. 73, 1157(1950) as a decisive test of the hypothesis on the 
special structure of these showers. A hodoscopic group of counters 
was placed midway between two groups of counters distant 1000 m. from 
each other. Anticoincidences, marked by the silence of the central 
group when the lateral ones recorded coincidences, were counted. The 
high percentage of anticoincidences observed proved that the structure 
of these showers was essentially different from that described. by the 
cascade theory of the usual atmospheric showers. 
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"Wide Atmospheric Showers of Cosmic Rays," N. A. Dobrotin, G. T. Zatsepin, I. L, 
Rozenthal, L. I. Sarycheva, G. B. Kristiansen, L. kh. Eydus 


Usp Fiz Nauk, Vol 19, No 2, pp 185-2h2 


First showers were observed by D. V. Skobeltsyn in 1929 (Z. F. Physik, 54 (1929)) 
and later in 199 he detected gigantic showers on Mt Pamir (3860m) (DAN 67 (1949)). 
G. T. Zatsepin developed the new theory of wide showers (DAN 67 » 1949)) followed 
by foreign scientists. 78 references, mostly American (18) appended. Indebted 

to Acad Skobel'tsyn, Ye. L. Feynberg, 8S. Z. Belenkiy, M. I. Pogoretskiy. 
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to the editor) 
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method of correlated hodoscopes. The preliminary results of these 
Studies are presented in graphs. Indebted to G. 7. Zatsepin and N. 

- Dobrotin for discussions and to G. v. Bogoslavskiy, B. V. Subbotin 
and M. 8. Tulyankina for assistance in measurements. Five references, 


May 3, 1955 
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International Conference on Cosmic Radiation, Budapest, 1956, 
International Conference on Cosmic Radiation Organized by the 
Hungarian Academy of Sciences, Budapest, 1957. 187 p. 
200 copies printed, 

Sponsoring Agenoy: Magyar Tudomanyos Akademia 

Eds.: E, Fenyves, and A, Somogyi 


PURPOSE: This report is intended for Seophysicists concerned with 
cosmic radiation, 


th : 
COVERAGE: This report contains/the six Plenary sessions of the 
conference, Some of the problems dealt with include nuclear 


Year, Most of the reports are followed by references. Soviet 
sclentists in the field of cosmic radiation who attended the 
conference are: E.L. Andronikashvili, N.A. Dobrotin, I.1I. 
Gurevich, 3.1. Nikolskiy and S.N. Vernov. The articles are 
written in English, German and Russian without parallel trans- 
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Results 17, 
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KUTUZOV,A.Ao, SKVORTSOV, YU.V., KHRISTIANSEN,C.B. 
“ PITLE: Structure of the Periphery of Extensive Atmospheric Cosmic Ray 


Showers, (Struktura periferii shirokikh atmosfernykh livney koani- 

oheskikh luchey, Russian). : 
PERIODICAL: Zhurnal Eksperim. i Teoret. Piziki, 1957, vol 32, Nr 2, pp 227-240, 

Russian) - 

Received: 5 / 1957 Reviewed: 6 / 1957 


ABSTRACT: The present paper investigates the spatial distribution of the 
different components of a bread atmospheric cosmic ray shewer at 
great distances from its axis (200 - 800 m). For a detailed study 
of this preblem the Pamir-Expedition of the Academy ef Science ef 
the U.S.S.R. (sugmer and autumn 1950 and 1951) used a new method: 
In different places ef the observation plain the flux density ef 
all charged particles (and Beparate from it that ef penetrating 
particles) was Simultanously determined with hodescepic devices. 
(Method ef correlated hedoscopes), 


Summary of results: The shower domain investigated here consists 
ef an electron-photon cemponent andefa penetrating component 


Card 1/2 particles and of electrons is equal. The spatial distribution ef the 
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total flux density of electrons and of penetrating particles is 
determined by the formulag(r) ~ 1/9 with n ~ 2,0. On account of 
the relatively slow decrease of flux densities of shower particles 
the periphery of the shower Plays an essential part in the 


dueing these myons. Finally, data en the intensity of primary 


cosmic particles with extremely high energies of 10 


are given, (10 illustrations) 


up to 101 Tey 
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TITLE: On the Measurement of the Resolving.Time of Hodoscopes 
(Ob izmerenti razreshayushchego vremeni godoskopov) 


smb or ad i Telkhnika Exsperimenta, 1958, Nr 1, p.48 
USSR 


ABSTRACT: It is often important in physical experiments to know 
. the mean resolving time of the hodoscopic system being used 
and also the resolving time of each of the channels of the 


determination of resolving times, A method ig now given for. 
the determination of the resolving time ofa multi-channel 
hodoscopic system, Using this method, the mean resolving 

time of the hodoscope and its various channels can be quickly | 
and conveniently obtained. Suppose the hodoscope consists of: 
n channels, the resolving times of which are 71s Too. .t, 


and the input to them from the sources of pulses Vis Yo.6.V,- 
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On the Measuremeht of the Resolving Time of Hodoscopes, 


In each of the hodoscopic channels the coincidence between 
the particular source feeding this channel and some standard 


the channels, Suppose further that the number of standard 
pulses applied to the hodoscope is C and one observes that 
m channels operate and the remaining n-m do not, The 
probability of this happening for given Ts Toe. -T, and 


Vi» Ys, sees Vy, is given by Eqs.(1) ana (4). This express- 
ion can be looked upon as a function of the resolving times 
Ts Toeeet, . It is clear that the most probable situation 
is that in which one. has such values for the TI» Toeee.T, 


which, in combination make W & maximum, ‘Let us consider 
the following Special case which is of practical importance, 
Suppose that dv; > v= Y and the resolving times of the 


channels rt 9 Vyeeeet are distributed symmetrically about 
a mean value; ® , alld do not differ very much from this 


value, Providing m and n-m are sufficiently large the 
expression (1) takes up the forn: 
Card 2/4 
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wer~ (a - exp(- rl exp [- TWC(n - nj . The value of t 
which makes W(t) a maximum is given by: ; 


ne itn(1 ~n/n)) (2) 
yo 


If now one carries out N similar series of measurements 
(in each series the number of standard pulses being the 
same and equal to C ) and in M of these the given 
channel came into operation, then the resolving time of 
this channel is given by the expression: 


re £aQi - wy) : 
ye 
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‘On the Measurement of the Resolving Time of Hodoscopes, 


There are no figures and 3 Soviet references, 


ASSOCIATION: Nauchno-issledovatel' skiy institut yadernoy fiziki 
MGU (Scientific Research Institute for Nuclear Physics of 
...s Moscow State University) 


SUBMITTED: July 3, 1957. 
1. Hodoscopes--Performance 2, Mathematics~~Applicationa 
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AUTHORS : Bekkernan, I.M., Daitriyev, V. A., Molchanov, L, P,, 
: isti Yarygin, P, I, 


TITLE: TIonisation Chambers and an Apparatus for Studying Wide 
Atmospheric Cosmic Ray Showers (Ionizatsionnyye kamery i 
apparatura dlya issledovaniya shirokikh atmosfernykh _ 
livney kosmicheskikh luchey 


aaa aad i tekhnika eksperimenta, 1958, Wr 4, pp 31-36 
USSR 


ABSTRACT: A description is given of ionisation chambers 60 litres 
in volume as well as various elements of the apparatus 


is 250 mm, The cylinder forms the outer electrode, The dia- 
meter of the inner electrode, which is made of brass, is 4 mm, 
The length of the working part of each chamber is 1000 7 


, @lectrode through a 470 Meg resistor and the output pulse 
Card 1/3 is taken off through a 390 puff capacitor, The capacitance 
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Ionisation Chambers and an Apparatus for Studying Wide Atmospheric 
, Cosmic Ray Showers 


of the entire chamber is 43 pull, and the leakage resistance 


from the central electrode is 10 ohia, A sectional drawing 
of the chamber is shown in Fig.2. In this figure 1 is the 

390 puff capacitor, & Isthe left insulator, 3 is th 

chamber, 4 is the central electrode, © 4s the right insulator 
6 is the 470 Meg resistor and 7 is the input vasve, Pig,3 - 
shows the characteristic curves of a typical chamber, The 
working region begins at 900 V, fhe working point actually 
chosen was at 1200 V, Ab that voltage the rise time of an 
electron pulse from the chamber is 20 2 sec, Hach chamber 

is followed by a preamplifier of the type shown in Tis.4, 

This amplifier has a very low noise level and a wide region 

of linearity (10 pV to 1V). The entire system consists of 
four such chambers in parallel, each of the chanbers veing 
followed by a preamplifier, Pulses from the outputs of the 
four preamplifiers are applied via coaxial cables to a 

linear adding device and then to a 4-stage amplifier, Fron 
the amplifiers the pulses are fed into 4 channels of a dis~ 
criminator, all the channels being the sase, The circuit of 
the discriminator is shown in full in Fig.6, It converts the 
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Tonisation Chambers and an Apparatus for Studying Wide Atmospheric 
Cosmic Ray Showers 


measured signal into a Signal whose duration is proportional . 
to the amplitude of the measured signal (Refs 6 and 8). The 


transit through a chamber of a Single relativistic particle, 
There are 6 figures and 9 references, of which 4 are Soviet 
and the rest English, 


ASSOCIATION: Zavoa "Fizpribor" ("FIZPribor" factory) 
SUBMITTED: October ll, 1957, 
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‘AUTHOR : Khristiancen, CG. B, 56~-34-4-27/60 


TITLE: Non the | stribution ofthe Particles in the Extensive 


Atmospheric Showers (0 prostranstvennon raspredelenii chastits 
v shirokikh atmosfernykh livnyskh ) 


PERIODICAL: Zhurnal eksperinental'noy i teoreticheskoy ficiki, 1958, 
Vol. 34, Nr 4, pp. 956 ~ 961 (USSR) 


ABSTRACT: This work investigates the problem of the relative influence 
of the various factors which cause the spatial divergence of 
the charged particles in the extensive atnospherical showers: 
1) The angular divergence of the secondary particles: a) In 
the elenentary acts of the nuclear cascade process, b) in the 
acts of the spontaneous decay. 2) The Coulonb scattering (of 
charged particles) at the nuclei of the air atoms; 3) the Lo- 
rentz force caused by the magnetic field of the earth. The 
author first investigates the spatial distribution of the 
electrons; he compares the experimental spatial distribution 
of the electrons (References 1-5) with the theoretical distri- 
butions according to Nishimura and Kanata for various degrees 
of the s-development of an electron~photon avalanche. The spa- 

Card 1/4 tial distribution of the electrons, composed from the mentioned 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722320020-3" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722320020-3 | 


DM SALAS eng NE GALS BED LE GCS ET Og Sk DS at OA 


On the Spatial Distribution of the Particles in the 56-34-4-27/60 
Extensive Atmospheric Showers 


previous works (References 1-5), is illustrated in a diagram, 
The experimental points fit well on the theoretical curve 

for 8s = 1,25 unto distances of r = 3, and do not disagree 
either with the course-of the curve for g= 1,25 for long di- 
stances unto r = 7. The agreenent between the experimental and 
the theoretical curve in that wide an interval of the distances 
of course is not casual and might be traced back to the fact 
that the energy spectrum of the shower electrons agrees with 
the energy spectrum of the electron-photon avalanche of the age 
vozrast), The spatial divergence of the electrons conpletely 
is determined by the Coulomb scattering. If the eergy spectrum of 
the electrons in the shower agrees with the energy spectrun 

of ‘the electrons in an electron-photon avalanche with the value 
8 = 1,2, then the observed wide spatial divergence of the eleo- 
trons in the shower can be explained by the Coulomb scattering 
of the electrons of the single electron-photon avalanches alone. 
On this occasion the assumption that the cores of these avalan- 
ches surpass the main core of the extensive atmospheric shower 
is not necessary. Subsequently the author investigates the an- 
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Gular distribution of the myons. The spatial distribution of 
the myons of low energies (which are usually observed in the 
experiments) esentially depends on the Coulonb scattering 

of the myons and on their deflection in the magnetic field 

of the earth. Also the angular divergence of the "ancestors" 
of the myons in the elementary acts of the nuclear cascade 
process is of essential importance for the angular divergence 
of the myons. But the relative influence of all these factors 
at present cannot be finally determined without additional 
experinental data (particularly on the spatial distribution 

of the myons, on their energy spectrum, and on the height of 
their production in the atmosphere). Of particular interest 

is the analysis of the data on the spatial distribution of 

the myons of high energy. The action of the magnetic field 

of the earth reduces to the spatial separation of the nyons 
according to their energy and charge. Also the Coulomb soattee 
ring must be considered in the analysis of these data. Finally 
the author thanks §.B. Vernov and G. T. Zatsepin for the digs- 
cussion of the problems investigated .hew, There are 2 figures 

and 17 references, 9 of which are Soviet, 
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SUBMITTED; Novenber 11, 1957 


1. Atmosphere-~Analysis 2. Particles--Scattering 
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AUTHORS + Avurosimoy, 4. Po. Goryunes. fs. 4.) lmatrayev, Feo aes 
oolev'yeva, Vo t..  Enreney. B, oul: Uherstsansen. G. 2. 
TITLE: The Structure of the Yxtensive .tmegpheric uhowers at Sea 
Level (Struktura shirokika atmesternvkn livnev na urovne 


morys) 


PERIODICAL: Zhurnal eksperimentai ‘any i teoreticneskoy fagiki, 1958, 
Vol. 34, Nr 55 ppe icf7~i089 (UA5R) 


ABSTRACT: This paper investigates the lateral distribution of eleotrens, 
nuclear active and nuclear passive purticles in extensive 
air showers containing from 4, 104 to het? particles at sea 
level by means of correlated hodosceres. These measurenerte 
were Curried out from 4prii to hay o1 1954 in Moscow. The 
authors used the hedoscopes Ked of f. N. Korablev. At first 
the measuring device is discussed, which gave u sufficiently 
exaot diatribution of the density oi the chergea perticies 
near the axis of any registered shower. 3y means of these 
data it is poasible to determine the individual properties 
of the shower, - the position of its axis and the number of 

Card 1/3 the particles, As zero approximation of the positian of the 
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axis the center of the region of maximal density of particle 
flux was taken, Also the determination of the second npproxd- 
mation is discussed in a few words, bub the use cf this senond 
approximation is practically not netoerury. fhe second char- 
acteristic of the shower ~ the total number N of the particles 
was found after determining the pesition ot tne axis. 
Therefore the total number - the particles in -the central re- 
gion of the shower vas used a standard of the tote) number 
of particles, The ea data concerning the spacial 
distribution of all charged particles may be approximated 

by the function kNr7’e""/R with R » (60 6) m for the. region 
2 rg R{(n-i) and by the exponential function k, Nr-® for 
the region r > R(n~1) with n=2,6 + 0,4. Tne coeefticients & 
and kK, are found from the normalzzing conditions @ tha funs. 
tion of spacial distribution. The hodoscopic device was also 
used for the determination of the number of the registered 
extensive showers with a fixed number N of particles. The 
energy flux of the shower is concentrated in a small region 
possessing a small radius of the order of several metres 

from the axis of the extensive air shoyer. The whole of the 
experimental fucts may be explained by the idea of equilitriun 
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between the electron component and the nuclear active com- 
ponent with low energies cn one hand and by the anergy-flux 
of the nuclear avalanche (levina) of the shower core cn the 
Other hand. There are 7 Figures, 4 tables, and 20 referencen, 
2 of which are Soviet, 


ASSOCTATION: Fizicheskiy institut im. PN. Letedeva Akademii nauk SSSR 
(Physics Institute imeni PoN. Lebedev, as USSR) 
Moskovskiy gosudarstvennyy universitet (Moscow ?tate University) 


SUBMITTED : December 3, 1957: 


1.Particles(Airborne)--Measurenent 2.Electrons--Distribution 
3.Ele ctrons--Properties 4.Mathematics--Applications 
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Kulikov, G. V., Khristiansen, G. B. SOV/56-35-3-11/61 


ee gst wed aha 
On the Spectrum of Extensive Atmospheric Showers 
Corresponding to the Number of Particles (0 spektre 
shirokikh atmosfernykh livney po chislu chastits) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 3, pp 635 - 640 (USSR) 


In the present paper the authors describe the ex- 
perimental results concerning the distribution of air 
showers with respect to the number of particles; 
investigations were carried out in lay 1954 on sea- 
level. They concerned showers with a total number of 
2.10% - 2,109 particles. The hodoscope- arrangement 
of counters used is schematically shown by figure 1 
and is described in the following. The electronic 
computer of the computation center of MGU (Moscow 
State University) was available for the purpose of 
solving mathematical problems. The measuring space 
wags divided into 3 concentrically arranged ranges: 
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On the Spectrum of Extensive Atmospheric Showers SOV/56<35-3-11/61 
Corresponding to the Number of Particles 


1) central range, circular in shape, S,=78n" (for 
n> 8.104); S,=400n, quadratic (for Ny 1,6.107) and 
$,=576m*, also quadratic (for still larger N)(Pro- 


bability of recording > 95%). Figure 2 shows the 
results opiates by this work as well as those of 
reference 7 (10 <n <1 08 ) in form of a diagram in double 
logarithmic scale. It shows the connection between 

the number of showers F (with a@ number of particles 
>N) with N. (F(em-2sec~ steradian-']). For the range 


10 Sus 10° the following was found: Number of particles N 
in the shower 


0,8.10° 1,6.10? 352.102 644.102 8,0.102 12,8.109 
Number of 
showers with 
number of par- 
ticles DN 157 276 138 46 24 6 
Card 2/4 The results show that in the case of numbers of particles 
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On the Spectrum of Extensive Atmospheric Showers SOV/56-35-3-11/61 
Corresponding to the Number of Particles , 


ASSOCIATION: 


SUBMITTED: 


Card 3/4 


varying in range between 10° and 10! the probability 
for the occurrence of an irregularity in the shower 
size distribution curve is very great. Theoretical 
deliberations poem to show that for cosmic rays with 
energies > 101%eV a galactic or metagalactic origin 
may be assumed. In conclusion the authors thank 
Professor S.N.Vernov for his valuable advice and 
discussions, ¢.S.Roslyakov for supervising wark at 
the computation center of NGU, and V.I.Solov'yeva and 
D.S.Stel'makh for their cooperation. There are 2 figures, 
1 table, and 12 references, 8 of which are Soviet. 


Moskovskiy gosudarstvennyy universitet (Moscow State Uni- 
versity) 


April 22, 1958 
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AUTHORS: Guseva, V. V., Zatsepin, G. T., SOV 156-355-821 /52 
TITLE: On the Angular Distributions of Broad Atmospheric Showers 


of High Energy (0b uglovom raspredelenii shirokikh atmosfernykh 
livney vysokikh energiy) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 4, pp 833-837 (USSR) 


ABSTRACT: The present paper deals with experimental investigations of the 
angular distribution carried out for the purpose of determining 
the absorption coefficients of high-energy showers (primary 
particle energy #©1017eV). The experiments were carried out in 
an altitude of 3860 m above sea-level. The authors used a 
cylindrical cloud chamber (illumination depth 6 cm) which hed 
an effective surface of 615 cm2. The cloud chamber was 
synchronously connected with a system consisting of many 
counters (hodoscope arrangement); the photographic equipment 
was arranged so that the optical axis of the stereoscopic camera 
formed an angle of 30° with the vertical. The counters were 

Card 1/3 arranged in 5 groups so that there was a horizontal distance “tf 
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On the Angular Distributions of Broad Atmospheric SOV /56-35-4-1/52 
Showers of High Energy 


500 m between each of the first three, whilst the 4. and 5. 
were 300 m above and under the central group respectively. 

5 m above the central group the Wilson chamber was located. 
The results obtained by the investigation are shown partly by 
table 3 and figure 4. A total of 75 showers was investigated. 
Results show that, contrary to the usual opinion, such showers 
have already passed the meximum of their development in 
altitudes of several 1000 m above sea-level. 

In conclusion, the authors thank H. A. Dobrotin andN. G, Birger 
for their assistance and advice, and E. S. Levit for helping 
to carry out measurements. There are 4 figures, 3 tables, and 
7 references, 6 of which are Soviet. 
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KERISTIANSEN, G. 5. 


A STUDY OF THE SPATIAL DISTRIBUTION FUNCTION OF SLECTRONS AND THE DENSITY OF 
ENERGY FLUX OF THE ELECTRON-PHOTON COMPONENT IN EXTENSIVE AIR SHOWERS 
N.N. Goryunov, V.A. Dmitriyev, @.V. Kulikov, YU.A. Nechin, G.B. Khristiansen 


1. The spatial distribution of density of energy fluxes of the electron- 
photon component was determined from transition curves in lead obtained for 
different distances from the shower axis; the spatial distribution of particle 
fluxes was obtained by the method of correlated hodoscopes. 


2. The spatial distribution of the density of energy flux of the electron- 
photon component was obtained up to r = 60 m from the shower s in extensive 
air showers with the total number of particles N « 10+ .2x 10°. The form of 


the function is independent of the strength of the shower and, if we approxi. 
mate this function by a power law of the type r72, we obtain 


1.2 £ 0.2 0.3 mara m 
1.5 + 0.2 Lmadonm 
2.0 + 0.3 10 m¢rz60 m 


Report presented at the International Cosmic Ray Conference, Moscow, 6-11 
July 1959 
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SEA-LZViL STUDIZS OF THE HIGHUENSAGY NUCLEAR-ACTIVE COMFOM:NT OF eATENSIVE 
AIR SHOWSRS : 

S.N. Vernov, N.N. Goryunov, V.A. Dmitriyev, G.B. Kulikov, Yu.A. Nechin, 
G.B. Khristiansen 


1. High-energy nuclear-active particles were detected by large bursts produced ° 
in ionization chambers by these nuclear-active particles during passage through | 
a coiposite filter of lead and graphite. The use of a composite filter permits 
firstly, of separating, in the best possible fashion, the ionization produced 
in the chanbers by the electron-photon component (which appears in the filter 
due to nuclear-active particles) from the ionization crzated b the electron- 
photon component of the shower coming from the air. On the other hand, the use 
of such a filter gives rise to a situation when the ionization in the chambers 
turns out to ba proportional to the total energy transferred from the nuclear- 
active particle to the electron-photon component in the filter. So, the ensrgy 
of a nuclear-active particle can be determined fron the burst in the ionization 
chamber on the basis of rather genzral consideraticns. 


Report presented at the International Cosmic Ray Conference, Moscow, 6-11 
July 1959 
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THE SPECTRUM OF EXTENSIVE AIR SHOWERS ACCOKDING TO THe NUIMBsR OF PARTICLES, 
COsfSICIENT OF ABSORTION OF EXTENSIVE AIR SHOWERS 
G.V. Kulilov, N.M. Nesterova, S.1. Nikolsky, @.B. Khristeansen, A.S. Cnudakov 


1. Utilizing the method of correlated hodoscopes, which permits determining the 
position of the axis and the number of particles in a shower, we have obtained 
data on shower spectra level and at sea level. 

2. At 3860 m above sya devel gnd the interval of particle-nusoer variation 
in the shower from 3«10 © j0/ , thespectrum is well approximated by power 
jaw N-x, where Y= 1.6-0.1. At sea level there is a greater, probability that 
the spectrum will be irregular in the range 1090 -— N — 10? (for <10° 
No <10° x22.1°-0.s,and for N-10'< X71.5-0.2. 

3, The shower absorption coefficient obtained from a comparsion of absolute 
number of showers with a number of particles greater than that given at 
mountain altitude and at sea level, amounts to //-1/(180-20) g/cm. 


Report presented at the International Cosmic Ray Conference, Moscow, 6-11 July 1959 
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KHRISTIANSEN, G. 3B. 
A STUDY OF THE MU-MESON COMPON=NT NEAR THE AXIS OF AN EXTENSIVE AIR SHOd 


S.N. Vernov, B.A. Khrenov, G.B. Khristiansen 


1. The method of correlated hodoscopes was apolied in a study of the following 
characteristics of the high-energy mu-meson component in extensive air showers at sea level 


a) the spatial distribution of mu-meson fluxes, 

») the energy spectrum of mu-mesons, 

c) the dependence of the niimber of mu-mesons of high energy on the total number ~ 
of particles in the shower, Ni. 


2, The spatial distribution of mu-meson fluxes is of the folowing form for showers 


with N 10°: (2) I/r, n = 190.2 2m r 8m 
n = 0.90+0.1h Bm xr 100m 


Irregularities are observed near the shower axis in the spatial distritution of mu-meson 
fluxes. These irregularities, which consist in the appearances of groups of spatiai ly 
correlated mu-mesons, can by no means be explained by Poisson fluctuations in the dist- 
ribution of meon trajactories. 
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KHRISTIANSEN, %- B. 
STUDYING THE C°CRE STRUCTURE OF AN SCTENSIVE AIR S‘OWER BY MEANS OF A DIFAISION CHAMBE 
S.N. Vernov, Z-X. Sturgalskiy, +B. Khristiansen 


4, By using a diffusion chamber with an of 80 x 80 em’ and a sensitive layer 6 cm 
high operating in conjunction with detector of extensive-air shower cores, 4 study was 
made of shower structure in the immediate vicinity of tse axis. 


a, A large number of cases were observed of the axis of an extensive air shower 
entering the diffusion chamber. In these cases we obtained the spatial distribution 
of tne particles relative to the direction of tie axis. 


3. The spatial distribution of the particle flux for showers with N210° is the 
form: p(2) ~I/r" n = 0.640.1 5 omer 30 cm 
n = 1,000.1 30 cn (r © 3 Me 


4. The angular distribution of shower particles in 4 circle of radius )O cm with 
the centre in the axis of the extensive shower, is seen to be very well represented as 
to relatively large angles /25°6 Even at these small distances from the axis, the 
mean direction of the particle flux makes an angle of the order of geveral degrevs with 
the direction of the axiSe 
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KHRISTIANSEN, G. B, 


GENERAL DESCRIPTION OF THE MOSCOW UNIVERSITY ARRANGZMENT FOR THE STUDY OF 
EXTENSIVE AIR SHOWERS AND PRELIMINARY RESULTS OBTAINED BY IT 

S.N. Vernov, G.B. Khristiansen, A.T. Abrosimov, N.N. Goryunov, V.A. Snitrieva, 
G.¥. Kulikov, Yu. A. Nichin, S.P. Soklov, V.I. Soloveva, K.I. Soloviev, 


Z.8. Sturgalsky, B.A. Khrenov 


I. In the late 1957, at the Moscow State University an arrangement was put 
into operation for multipurpose studies of extensive air showers of cosmic 
raySe : 

2. The arrangement is a complex assembly of simutaneously operating physical , 
instruments (some 5000 Geiger-Muller counters covering an area of over 100,,m " 
and some 150 ionization chambers of vgrious shapes covering an area of 13m 
and a diffusion chamber of area 0,64m*) and appropriate electronic equipment 
and photograshic devices to record the instrument readings when an extensive 
air shower passes through the arrangement. Most of this equipment is located 
in a speacially erected building. Three rooms of this building (-60 sq. m. 
in area each) have light roofing of not more than 1.5 g/m and two rooms 

(25 m2 and 80 m2) are situated underground at a depth corresponding to 20 

and 40 metres water equivalent. 
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AUTHORS ¢ yernov, S. Nes Khristiansen, GB.» Abrosimov, A- Tey 
Goryunov, N- Nes Dmitriyev, V- A., Kulikov, G. Bey 
Nechin, Xu. Aes Sokolov, S. P- (deceased), Solov'yevay, 

vy. Ie, SolLov'yevs Ke Leo Strugals'kly, 7%. Sey and 
Khrenov, Be Ae 


TITLE: General description of the setup used for studying ex- 
tensive air showers and the provisional results ob- 
tained 
SOURCE: International donference on Cosmic Radiation. Moscow, 


1959. Trudy. V- 9, Shirokiye atmosfernyyeé Livni i kas- 
kadnyye protesessy, 5~16 


TEXT: A complex experimental setup wae installea at Moscow State 
University, consisting of a simultaneously operating physical apFra- 
ratus plus the corresponding radiotechnical equipment and photo- 
graphical recording devices. The setup incorporates over 5000 Gei- 
ger-Miiller counters (forming 4 nodoscope), about 450 ionization 
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chambers and a large diffusion chamber. The setup is designed for @ 
comprehensive and simultaneous investigation of all the basic compo~ 
nents (electrons and photons, nuclear-active particles and f-mesons 
of extensive air showers at sea Level. The setup was designed in 2 
different configurations: the first at the end of 1957, and the se- 
cond at the beginning of 1959. Below, only the results obtained by 
means of the first setup are considered. The setup was located in 

a special pbuilding and in 10 mobile laboratories. The showers were 
registered py the sy stem of hodoscoped counters. Part of the coun- 
ters were shielded (those for detecting the nuclearactive particles 
and the f-mesons ) and the other counters were not shielded. The io- 
nization chambers served to determine the lateral distribution of 
the electron-photon component and of the nuclearactive component. 
The microstructure of the electron component was studied by means 
of the diffusion chamber. Special measures were taken to ensure 
continuous and prolonged operation of the setup. The main units of 
the setup were automatically controlled, in particular the su ply 
units and the photogra hy system. The operation of the setup (as & 
whole) was controlled triggered) by @ selection system; in parti- 
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cular, the showers were selected in accordance with the density of 

the electron flow and of the A-mesons. The setup was in operation 

for about 2500 hours, yielding a large amount of experimental data 

which are still being processed. The probability theory (Baye's 

theorem) was used for determining the (x,y )-axes and the number of 
particles N of the shower; in addition the distribution function 

f(r) as well as other distribution functions were determined (r de- 
noting distance). The values of x, y and N were found by means of 

a special electronic simulator. The density distribution of elec- 
trong and mesons was determined by means ef forgula a 


[l 7 
w(p) = [i- exp(- po, )| ~,exp [- po; (n,~ mn, I 
: a 


where m, is the number of counters which operate over an area oman) 
and ny ~ the overall number of such counters. The energy B of: the 


electron-photon component was determined by means of ionization 
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chambers, shielded with lead (up to 6 cm thick). A very comprehen~ 

sive picture of the particles and energies was obtained for showars 
whose axes fell within the system of 128 cubic detection chambers. 

Thre setup permits observing the central part of an atmospheric 
shower, whereby its several layers sre simultaneously observed; 

this corresponds to the individual observation of the electron- said 
photon, nuclearactive and p-meson components. The processed mate- 

rial already yielded a fairly detailed picture of the structure of 
extensive air showers at sea level. Thus, the Lateral distribution 

of particle flow in the individual showers was ascertained. It was 

found that the lateral distribution varies (in the | to 25 m range 

from shower to shower; the average distribution is, in the range of 

5 cm to 100 m, as follows: 


K,N 


K,= 3,3-107?, 0,05¢r40,3 m 


p(x) S (cont'd) 
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2. .6 , Koe 291077, 0,3¢rC100 m 


The lateral distribution of the electron-photon components also 
fluctuates from shower to shower. At distances smaller than 1.5 mM, 

these fluctuations are particularly sharp. The nuclearactive com= 
ponents also exhibits considerable eneréy fluctuations. The fluc- =e 
tuations in the high-energy A-mesons were not yet analyzed. The en- 

ergy of the electron-photon component E, was calculated for a 


shower with number of particles equal to (2.7+0+2) °NB, where 8 is 
the eritical eneréy for air (72 Mev). The above value was obtained 
with an accuracy of appre 30%. It was found that the energy of the 
nuclearactive component zB, # (0.5 to 1.0)Eoons This value is, how- 


ever, subject to considerable fluctuations and the experimental da- 
ta are as yet insufficient to determine the contribution of the 
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nuclearactive component in showers. In addition, the above-men- 
tioned fluctuations severely delimit the choice of a theoretical 
model for the development of showers. Particular attention was de- 
voted to the structure of the shower in the immediate vicinity of 
ite axis, where the particles of highest (for the particular show- ae 
er) energy should be concentrated. This led to the discovery of a 
new effect: Groups of particles (from 4 to 206) travel in narrow 
beams (not exceeding 8 om in diameer) in the neighborhood of the 
axis (or along the axis itself), whereby their lateral distribution 
shows that the beams are not due to Poisson fluctuations. The new 
effect can be explained as follows: Either the beam is the core of 
a "young" electron-photon shower which originates from a high-ener~ 


By 7 -meson at a certain distance from the apparatus, or the beam 
consists of a-mesons. These two possibilities are discussed. The 
observed irregularity in the lateral distribution of A-mesons in 
the vicinity of the shower axis might be related to the new effect. 
There are 6 figures and 2 tables. 
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ASSOCIATION: Nauchno-issledovatl'skiy institut yadernoy fiziki 
MGU, Moskva (Scientific Research Institute of Nucle- 


ar Physics Moscow State University, Moscow) 
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TITLE: 


H Number spectrum of extensive air showers at altitudes of 


200 and 3860 m above sea level 


SOURCE: International Conference on Cosmic Radiation. Moscow, 
: - 1959. Trudy. ve 2. Shirokiye atmosfernyye Livni i kas- 
: kadnyye protsessy, 87-91 “ia 

TEXT: Number spectra of extensive air showers were investigated in 

detail at the Physics Institute of the AS USSR and at Moscow State : 

University. The spectra were investigated at an altitude of 3860 a { 


and at_sea level. Those at sea level were studied over a range N= 


= 4-102 to 3-107. For showers with small N (10? to 5-10), the sta- 
tistical method was used. The apparatus incorporated hodoscoped i i 
Geiger-MUller counters, whose disposition is: shown in a figure. The 
experiments |yielded the number of anti-coincidences n per unit time 

t . : { 
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range n> 107, the apparatus was divided into 4 groupa of counters. 
Further, extensive air showers were studied at an altitude of 3660 
m. The apparatus was controlled by photomultipliers, recording the 
Cherenkov radiation { Abstractor’ s note: See article on Ps 47, shia 
Truay._/+ The shower axie and the number of particles were deter- 


mined by means of a simulator, Showers with N «= 2.10" to 10° were 
investigated. From the obtained results, the integral spectrum of 


phowers with N = 2.5010 to 4.3910" was constructed, viz. vy 


-(1,604+0,15) _. 
P(>N,0)= (456 ¢ 14-107] Oscar cn”2eec”aterad” 
10 ; 


The absorption length Aot showers was also determined; for showers 


with N 40°,A= ‘456 + 22 gn/cn’. There are 4 figures and 2 Soviet- 
ploc references. 
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ASSOCIATION: Pizicheskiy institut im. Pe N. Lebedeva AN SSSR (Phy-. 
‘pice Institute im. P. N. Lebedev AS USSR); Nauchno~ 
denledovatole'kiy inatitut yadornoy fisiki MOU (Sci- 


entific Research Institute of Nuclear Physics Moscow 
State. University) 
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AUTHORS: Abrosimov, A. ., Basilevskaya, G. A., Solov"yeva, VeI.; 


and Khristian ee oI) 


TITLE: Study of extensive air showers of ultrahigh energies 


SOURCE: International Conference on 
1959. Trudy. Ve 2 Shirokiye 
kadnyye protsessy, 92-100 


TEXT: Showers with number of particles 


Cosmic Radiation. Moscow, 
atmosfernyye livni i kas~ 


ranging from 10 to 10°, 
were investigated by the apparatus of Moscow State University. It 


4s noted that the experiments ‘conducted 
in conjunction with the experiments con 
ot al. (Ref. 9: ZhETF, 36, 992, 1959)> 


by the authors yielded, 
ducted by V. Ao Dmitriyev 
several new results con 


cerning the energy characteristice of the electron-photon and Al~ 
meson components (Ref. 108 GhETP, in print). The apparatus con- 


sisted of 10 mobile Laboratories with 2 
charged- and of penetrating particles; 
the position of the axis and the number 
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provided the axis fell within the limits of the apparatus and the 


number of particles was sufficiently large. After the axis wag 
found, the number of particles N was determined by the formula 


n 
ee ee i 


i= 


where 
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p(rs) being the density at the j-th observation point {at a dise - 
tance r from the axis). The apparatus recorde2 1000 showers during 


a period of operation of 1420 hours, For showers with wp1-107, the 
probability of recording was nearly 100%. During 1484 hours of ope- 


ration, 75 showers with w>10" and 8 showers with N p3e10! were re~- 


corded over an area of 7°104m?; this yielded the following absolute 
intensity values: ae 


(p10!) = (1636 + 0.2)+10°em” nour” ‘steraa”' 


1(73-10!) = (1.24 + 0.83)+107 7m” 2hour” ‘sterad” 


On this basis, the exponent y° of the number spectrum was ealcnula- 
ted, Y= 2.0 + 0.35. For constructing the lateral distribution 
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function, 200 cf the more dense showers were used, with Np5°10!s 
the lateral-distribution functions of the electron and meson com- 
ponents were constructed. The values for the absolute intensity of 
showers, obtained by the authors, agree with the results obtained 
by T. E. Cranshaw et al. (Ref. 52 Phil. Mage, 3, 377, 1958) and by 
G, Clark et al. (Ref. 7: Nature, 180, 406, 353, 19573 Nuovo Cim. 
Suppli., 8, 623, 1958). The authors compared the experimental late- 
ral-distribution functions of electrons with the theoretical va~ 
lues obtained on the basis of cascade shower theory. After modi-~ 
fying the values of the constants 8 and ty (entering the formulas 


of cascade theory), good agreement was found between theoretical 
and experimental values. The authors conclude that in ultrahigh- 
energy showers either no equilibrium exists between the electron=- 
photon and the nuclearactive components in the lower atmospheric 
layers, or that the lateral distribution of electrons is not only 
determined by Coulomb scattering, but also by angular deviations 
of particles during the nuclear~cascade processes. There are 5 fi- 
gures and 17 references: 8 Soviet-bloc and 9 non~Soviet-bloc. The 
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, : _ Shower, Then the oxperimenteal distribution functions Wore compared 
i with the theoretical functions of Nishimura: and Kamata,. The re- 
sults of the comparison are shown in a table. A difference was no- 
i ted in the form of the distribution of the energy flux of the el- 
: ectron-photon component in the individual shower nt a distance of 
| r-«im, and at large dintances from the axis; this is due to lo- 
: oal fluctuations in the form of the energy distribution in the core. 
In each of the investigated showers, the energy flux of the clec- 
<ron-photon component was found within a radius of 25 m; it turned 
out that the electron-photon component energy-flux was stronger 
(on the average) in showers with small 8, than in ehoworo with 
large s (8 being the "ageiparameter"), The system of counters per- 


mitted recording showers with number of particles N= 104 to 107, 
The data yielded by the diffusion’ chamber were used for construot- 
ing the distribution function for .distances rdi m from the shower 
axis.| The conclusion was reached that the form of the electron- 
photop enargy diatribution-function does not depend on the number 
of particles in the shower. Therefore, all the data were referred 
toa shower with same B, and the average energy-density distribu- 
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tion constructed. Approximating this distribution, by a power law of 


type r?, one obtains for the exponent n the following values (as a 
function of the distance © from the axis): 


0,2, 1¢rdin — uy 


ni" 1,2 + 
i] 
nis 1,5 + 0,2, 1¢r C0 a 
n's 2,0 + O53, 10Cr C60 a 
n= 2,6 £092, 6o¢r 1000 a 


\ 


Further, the mean energy per electron was obtained from experinen- 
tal and theoretical values (based on the cascade shower theory} 

of the mean energy 48 a function of r showed a discrepancy which 
can be removed by ‘taking into account the effect of nuclear scatter- 
ing. The experimental values permit calculating the energy of the 
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electron-photon component, viz. Eph = 2.5 BN, where & denotes the | 
_ mean energy 1088 per unit of depth t. There are > figures, 1 table 

and 6 references? 5 Soviet-bloc and 1 non-Soviet~bloo. The referen- 

ce to the English-language publication reads as follows: J Nishi- 

mura, Ke Kamata. Suppl. Tneor. PhyBes no» 6» 1958. i 
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